In this brief review, the geographic information systems (GISs) and its beneficial influence in the field of health were discussed and highlighted. Basically, GIS is a computerized system that can significantly add to assess and monitor the effects of environmental factors (namely, population, air pollution, location, climatic changes) on public health problems. The main benefits of GIS in health services are mapping and/or visualizing of disease distribution, which will ultimately improves our understanding of disease diversities and their spatial patterns. Therefore, GIS technology is capable of providing the intra-and inter-logical connection between health, social services, and natural environment. 
IntroductIon
Geographic information system (GIS) is a computer-based program that collects, analyzes, and stores the requested information from the specific geographic location. [1] This system has the ability to converge informations in relation to the accommodation of population, air pollution, and climatic changes. [1, 2] GIS is very convenient for directional data analyses and can provide a basic framework on public health research and evaluation. [3] [4] [5] [6] [7] [8] GIS structure is run with five main principles: (a) a spatially reference data that collect and store relational geodatabase, (b) a hardware tool that physically stores and collect the data, (c) a software assembling user-interface algorithms, by which users access the database, query, and analyze the data, [9] (d) the algorithms and data management procedures, and (e) the people, who are producers and consumers of spatial data. [9, 10] Thereby, GIS is a database which may be used by different users to meet various information needs. This database consists of a series of information that called "layers" each of these layers contains either raw data such as topographic or satellite data or thematic data such as health services. [11] GISs can convert spatial data into the geographic or coordinate system. [11] [12] [13] In an environmental aspect, GIS systems could demonstrate different information in forms of maps, tables, and graphs. Using satellite maps, GIS could correlate variable information such as temperature, soil type, weather conditions with diseases distribution, and incidence in specific region. [14] Moreover, the system would be an applicable tool for evaluating the health-care centers with outlining the possibility of new health-care facility in a suitable locations. [11, 12] Therefore, GIS technology is considered as a decision-making tool for various health-related problems.
Today, because of health quality awareness, the need to rapidly diagnose and evaluate public health problems become an urgent issues. [14] In this regard, GIS with strong analytical performance would play a decisive role in health data collection and analysis. Thus, helping to evaluate the prevalence of common diseases and outline the significant impacts of diseases on the quality of life. [14] By collecting information, GIS manages the epidemiological data, describing the severity of disease, and assess the prevalence in different geographical regions. [14] In this article, we aim to review the importance of GIS in public health management and discuss the advancement of GIS technology over other conventional analysis.
hIstorIcal retrospectIVe
Hippocrates (3 rd century BC) was the first medical researcher who described the relationship between the geographical characteristics of a place and its inhabitant's health. In his treatise "On Air, Water and Places," he explained the role of weather and places to the treatment outcomes. [11] Many years after Hippocrates, the apparent use of mapping based on environmental conditions became an important issue not only for researchers but also for clinicians. [11] In this context, the first documented maps to present diseases-related data was in 1832 by the French geographer Charles Picquet in the city of Paris. He presented first color-coded maps for cholera distribution in 48 districts of Paris. [15, 16] Then, in 1840, Robert Cowan showed the relationship between crowd and incidence of yellow fever in Glasgow of England. [17] He recognized that in the regions with too much of immigrant populations, the disease was more epidemic. Robert Perry (1843) identified the source of typhus-epidemic (1843) in affected households. [15, 17, 18] Later on, John snow (1850) was a first modern epidemiologist who recognized the clusters of cholera-infected patients. Using dot map, he could illustrate the source of outbreaks around the public water pump in Broad Street of London. [19] All these early data proved to be useful for understanding the diseases spread and transmission within specific regions. Although it was very time-consuming to draw the maps by hand, and the data were not very effectively reproducible. This trend changed in the 19 th century. The first direct predecessor of GIS, that is, computer mapping and map analysis was designed by researchers in the United States of America (USA) in the [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] . [3, 20] During this period, they used GIS for resource assessment, land evaluation, and planning. Among most influential studies, the investigation by Howard Fischer (1963) can be highlighted. Fischer could reproduce and print the geographical mapping system. [21, 22] Indeed, the years from 1960 to 1970 can be called as the first or pioneering age of GIS development in which the individual personalities were of critical importance. The second age (1973-1980s ) was a regularization of experiment and practice within local and national agencies. The third phase (1982 till end of 1980s) was commercial dominance. In the fourth or current phase, GIS became a new discipline that could generate massive and comprehensive interest among vendors worldwide. Today, the field of GIS is characterized by great diversity of applications, for example, agriculture, botany, air pollution, zoology, economics, etc. [23, 24] As a result, the definition of GIS becomes more complex, because there are too many ways of defining and classifying objects and subjects.
With the advent of information technology, new computer systems which promote the market opportunities were developed. Among them, the use of geostatic modeling technique, gained much scientific attention. [11, 21, 22] This model is an interpolation method that can predict the pollution level between sampling stations with spatial maps using ArcGIS software. [25] It is observed that most of the predicted pollutants are violating the Central Pollution Control Board norms. [25] One of the main question concerning air pollution is whether air pollution is contributing to the induction of various respiratory diseases such as asthma, chronic obstructive pulmonary disease, [26] and tuberculosis (TB). [27] [28] [29] For this reasons, the main substances of air pollution (sulfur dioxide, carbon monoxide, nitrogen oxides, ozone, and particulates substances) and its correlation to respiratory diseases were investigated over a fixed period of time. [29] [30] [31] [32] The other improvement of GIS technology was new mapping program called "Syntonic Mapping and Analysis Program" (SYMAP). The SYMAP program underlies the achievement of a comprehensive program under the GIS. This system is capable of analyzing data based from different geographical regions. [11, 21, 22] and could connect the experts from various epidemiological and health-care centers for producing advanced and comprehensive spatial models. Using recent advances, the new applications of GIS in health-care science have become possible, for example, the impact of environmental condition and social economical risk factors in malaria epidemics in different ethnic groups was evaluated. [17] In 2002, the "Office of Statewide Health Planning and Development" established another powerful system for resources and facilities management. [33] The system designed to produce conceptual model for the analysis of various relationships and their application. [17] The ultimate goal was to cover the needs of health customers by controlling and monitoring the operational and optimization of available resources. In general, the collected data were first sent to primary health center and from there it was forwarded to Statistics Colleges for further investigation, for example, finding the best location in classified areas. [34] Keola et al. demonstrated the combination use of statistical analysis and spatial data for decision-making of various public-related health diseases. [35] In 2003, the "International Organization of health in Europe" proposed the benefit of using GIS for identification of diseases in areas with contaminated water resources. Early observation confirmed the importance of GIS in care and management of patients, recovering and recognizing the temporal and spatial association of disease. [36] Similarly, another GIS strategic plan (2006) was proposed by "Environmental Protection Agency" (EPA) which had to investigate the spread of West Nile (WN) virus in Pennsylvania, USA. [37] The WN virus is easily and quickly spread at any location and in most of the cases the Culex mosquito vector is responsible for primary transmission. [38] Further transmission may occur through blood transfusion, organ transplantation, breastfeeding, intrauterine exposure, or by nosocomial infection. [39] [40] [41] [42] [43] The EPA successfully demonstrated the location of virus and extent of the disease transmission in different geographical health centers using GIS. [17] Neverthless, what has been discussed here may not cover the entire history of GIS-development, but it certainly outlines the individuals' and institutions which played a key role in the development of GIS.
GeoGraphIc InformatIon system data
GIS data is the primary source of information. Usually, maps are formed from pieces of information gathered from each layer. The main type of data used in a GIS environment, including areas (e.g., village), lines (e.g., roads, rivers), polygons, and boundaries of the region. [1, 44] Spatial data can be related to understanding of features such as spatial variation of disease, and its relationship to environmental factors and the health-care system. [1] The World Health Organization (WHO) in the draft document of 2003, "Public Health Mapping: Inventory of Geographic Information" identifies core geographic information that are to be to used in public health programs [ Table 1 ]. [1] software used In GeoGraphIc InformatIon system Basically, the applications that used in public health sciences can be grouped into three distinct programs: ArcView, HealthMapper, and EpiMap. Although the entire applications used shape file format which is the most common format of data availability.
arcVIew
ArcView software is a desktop version of GIS from the Environmental Systems Research Institute, Inc. (ESRI). [1] This software is widely used by researchers and physicians worldwide. Epi analysis is an another software produced by the same company which has extensive capabilities in the field of public health. This GIS software includes a full featured program for viewing, analysis, and data management individually which can be used and/or purchased with other GIS products. [1] Below is an overview of the software [ Figure 1 ]. [45] epImap (part of epIInfo)
This software was produced by the Center for Disease Control, USA.
[46] This software is freely available for public health professionals. It is designed to provide and build database and to easy analysis the epidemiological statistics and provides maps and charts. Initial applications of EpiInfo includes:
• Make view: A program for creating forms and questionnaires that will automatically create a database • Enter: A program to build forms and questionnaires in make view and import the data into the database • Analysis: A program for the production and analysis and output statistics charts • EpiMap: A program for creating GIS maps and overlay data • EpiReport: A tool that allows the user to combine analysis output analysis, data entry, and data access to SQL.
[46]
The software is very user-friendly and comes with good sources for support. Translations are available in 13 other languages apart from English.
mapInfo
This is a GIS package of commercial developed and popular that not features the applications productive of ESRI Company. Figure 2 . [47] healthmapper To address medical-and health-based problems, the WHO and UNICEF were designed and developed HealthMapper service. Due to problems in GIS including difficulty in learning the software, the high cost of the software and the lack of customization features for analysis limited their usages. [1] However, this user-friendly system is customized specifically for data management and mapping for public health users. The system facilitates data standardization, collection and updating of data on epidemiology, and visualizes real-time information in the form of maps and tables. [48] HealthMapper includes a database of baseline geographic, demographic, and health information, including communities, health-care facilities, education, access to safe water, and demography. HealthMapper includes original features including layers of natural and environmental and infrastructure in shape file. [49] Below is an overview of the software [ Figure 3 ]. [50] applIcatIon of GeoGraphIc InformatIon system In health-care scIences
In the past few years, dramatic changes have been done in the prospects of our health and related care services. [51] Thus, countries with strong health policies and services aimed to use GIS for the improvement of therapies leading to effective disease control. [51] Since geography is one of the natural and inherent aspects of public health, any activity related to distribution of disease or health services in different populations have a geographic component in them. [49] General concepts of public health activity are measured and understood through (GIS) technology. The implementation of GIS serves as the core mechanism that supports four primary functions of the public health geographic's team; spatial data creation, maintenance, geospatial analysis, map application development, and cartographic representations. [49] The GIS technology divides into four main processes: analysis (statistics and geographic analysis, data transferring, and categories), creation (database design and data management, as well as edition of geographical data), visualization (create an insight and geovisualization and the use of maps for better understanding), and development of applications (software development, creation and development of databases on the Web, software design and support) [ Figure 4 ]. [52] Geographical diversity and its necessity for health-care systems needs to analyze the health services data. The uneven distributions of population, economic, and cultural diversities in different parts of the world are the most important factors that could affect the processes of GIS. In general, the use of GIS in the field of health can be summarized as following:
• Investigation of diseases and planning of interventions • Epidemiological analysis 
GeoGraphIc InformatIon system In strateGIc health-care plan
The most important application of GIS is to domiciliary care provision. [11] GIS is able to organize all source routes that are affecting health-care products. Since GIS have many different information it can not only improves the governmental health services but also it can promote private health services. [11] GIS technology is highly applicable in strategic planning, research, evaluation, and emergency preparedness in health services areas. [11, 53] GIS can be a fantastic approach for individuals who are busy with promoting health services and delivery in different organizations all over the world. This trend will accelerate and steer patients to the appropriate health services. [14] By examination of geographical variation of a specific area, upcoming events will be predicable, and thus a correct decision on a course of action can be made. For example, the review and analysis of data related to demographic changes in Canada between 2006 and 2011, resulted in taking right decisions on health-care problems. With this information, they could design appropriate locations for emergency stations and ambulances [ Figure 5 ]. [54, 55] 
GeoGraphIc InformatIon system In mental health
Mental disorder is an increasing health problem. It is estimated that 20%-25% of world populations are dealing with a mental illness at some point of their life. [56, 57] It is manifested that the GIS would be a valuable tool for health-care professionals to both treat and prevent mental illness. In addition, to investigate the accessibility of these health services is important task in GIS. For example, GIS can estimate the distribution of mental health services and explain the reasons for low reason accessibility. In a study conducted in Greece, 14-16 people suffered from mental disorder. [58, 59] Using epidemiological evaluation, it became clear that most of patients were suffering from stress. In other studies, a correlation was found between elderly and mental illness. [60] Some of these mental illnesses have been intertwined completely with environmental changes or natural disasters and urbanization. [60] Therefore, GIS can be applicable in planning new mental health services as well as evaluation of the association between mental health and geographic variables such as individual accommodation. [11, 61] Data related to mental health, mental illness, ethnicity, and education level of the population are available to be displayed on the GIS-generated maps. [11, 62] In the other words, GIS could be an appropriate solution for a wide range of environmental problems that threaten human health. [11] This system can be as simple applications, such as analysis of the map as well as decision-making tool used to more complex issues.
GeoGraphIc InformatIon system and enVIronmental hazard
According to the WHO (2000), environmental hazards are responsible for about 25% of the total burden of disease worldwide, [63] of which 35% occurs in Africa. It has been estimated that 13 million deaths could have been avoided if we had healthier environment. [11] Studies have shown that cardiovascular events, including heart and stroke deaths, are associated with gaseous pollutants, especially air pollutions. GIS is able to display the dispersion and transportation of gaseous pollutants and particulates. Water and other beverage around the world are infected with chemicals. [64] Furthermore, serious health problems occur due to the contamination of water with pathological microorganisms. Here again, GIS can effectively provide accurate information about the water contaminations to environmental health researchers. Therefore, many environment based studies such as mapping reviews epidemics are done with the use of GIS to accelerate and promote data analysis. [11] GeoGraphIc InformatIon system and InfectIous dIseases GIS can help in prediction, surveillance, management, and analysis of infectious diseases. It has been shown that major causes of deaths occur because of human infection with HIV, TB, and malaria. Epidemiological analysis showed more than 95% of these deaths in the developing nations. [65, 66] GIS technology could very well help researchers to apply remote sensing, performance, and monitoring of these infectious diseases, worldwide. [67, 68] conclusIon GIS technology should be considered as an important tool that is actively engaged in public health. It provides accurate information, makes robust visualization, and monitors public health-related problems. It records and displays the available resources and material in any given geographical region. In overall, GIS technology has become an essential tool that upgrades our knowledge and understanding on public health problems.
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